Standardization of procedure for efficient ex vivo gene transfer into porcine pancreatic islets with cationic liposomes.
New strategies to improve the outcome of encapsulated porcine islet transplantation may involve the transfer of gene sequences affecting islet viability. While adenoviral vectors appear as the most efficient gene transfer system so far established for islets, non-viral-based vectors are most likely to fulfill microbiological safety criteria and be retained in the clinical setting. Our aim was to standardize the procedures of gene transfer into adult porcine islets using cationic liposome DOTAP. Porcine islets obtained by collagenase digestion and density gradient purification were lipofected with plasmids coding for luciferase or beta-galactosidase under the control of simian virus 40 or cytomegalovirus promoter. The following parameters were explored: exposure time to vector (1-48 hr), DNA amount (1-15 microg/500 islets), and DOTAP to DNA ratio (2-16). Reporter gene expression was determined 48-72 hr after lipofection. Efficiency and reproducibility of transfection were maximal with the following procedure: 3-hr exposure time followed by islet washing, 12 microg of DNA per 500 islets (150 microm equivalent), and DOTAP to DNA ratio of 12 microl/microg. Freshly isolated islets in large aliquots (n=4000 in 50-ml tubes) were efficiently transduced with this procedure, and distribution of gene expression was homogenous when islets were subsequently plated in 500-islet aliquots. Luciferase gene expression was detected for a minimum of 7 days after lipofection. Gene expression was also evident up to 4 weeks after islet transplantation beneath the kidney capsule of athymic mice. Transfection of islets using the beta-galactosidase vector yielded 25% positive islets. Islet viability was not adversely affected. This islet lipofection procedure may help achieve the local release of a bioactive peptide in the graft environment and have therapeutic applications in islet transplantation.